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It is a privilege to be asked to provide an expert opinion on

an interesting case such as this. My personal experience of

spinal tuberculosis is modest compared to the extensive

skills of my colleagues in Asia and on the Pacific Rim.

My city of Leicester, in middle England, is multicultural

with over 50% of the population being non-Caucasian. My

own database records 115 procedures for spinal tubercu-

losis over the last 15 years. Putting these cases in per-

spective I operate on about one in three of the cases that I

see, as so often the management is medical.

Tuberculosis is a great mimic, and is on the increase, or

perhaps the reality is it is more easily diagnosed and more

commonly notified. In 1997, new cases of TB totalled an

estimated 7.96 million (range, 6.3 million–11.1 million),

including 3.52 million (2.8 million–4.9 million) cases

(44%) of infectious pulmonary disease (smear-positive).

An estimated 1.87 million (1.4 million–2.8 million) people

died of TB and the global case fatality rate was 23% but

exceeded 50% in some African countries with high HIV

rates [2]. Tomsk prison in Russia may have the highest

prevalence in the world at present… So, don’t get

imprisoned in Russia! In our modern mobile world of air

travel the combined effects of proximity in the cabin and

recirculated partially filtered air are the risk factors.

What are the learning points and what can I add to this

grand round?

Well, a few thoughts and suggestions as an invited

‘expert’. Please at all times remember that this expert can

only ever be level 4 evidence, but I hope that still has some

added value. A ‘grand round’ is not a systematic or nar-

rative review, and it is not a case report. It is a learning

opportunity where there may be consensus on some aspects

and a variety of points of view on others.

Diagnostic reasoning is a process by which we confirm

or exclude diagnosis. The traditional medical model is

history, examination, investigation and treatment. The

reality is different. What we really do is initiate a diag-

nostic hypothesis, which is refined through a process of

exclusion and confirmation to define the final diagnosis.

In this case, the diagnosis was highly probable from the

start. The ‘spot diagnosis’ is spinal tuberculosis producing

progressive neurology. The history of pulmonary tubercu-

losis and the new onset of neurology are the clinical indi-

cators that give this a high likelihood. The imaging is

dramatic, but typical of tuberculosis involvement of the

spine. Heuristics would suggest ‘If it looks like a duck and

quacks like a duck, it probably is a duck’. The probability

of this presented case not being TB is low. Multifocal

lesions in the spine are becoming more common and add to
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the diagnostic challenge [9]. Doctors do not like medical

uncertainty, and surgeons, despite cognitive bias, specifi-

cally seek to establish a diagnosis. The reality of day to day

surgical practice is that we often have to make rapid

important decisions in the face of inadequate data. Most

times we get it right, fortunately.

Faced with a rapidly progressive neurological deficit,

but with some preservation of sensation, neurological sal-

vage is mandatory. If the magnitude of the required surgery

is beyond the scope of the surgeon then transfer to a facility

that can deal with it must occur. Decompression of the

compressing pathology is the principal. At cord level,

generally, anterior compression is dealt with through an

anterior approach. The method of stabilisation depends

upon the materials available. The early surgical trials in

spinal tuberculosis remain the best evidence. Rib graft,

iliac crest and other biological materials are of low cost and

readily available. After decompression, the issue of

reconstruction and stabilisation is the next to address.

There is no level one or level two evidence for the use of

titanium cages but they are certainly convenient if avail-

able and possibly less technically demanding to use.

Indications for surgery in spinal tuberculosis

There are always relative and absolute indications

depending upon specific and safe circumstances. Practical

wisdom is the clinical judgement used by a skilled clinician

in determining the best option for the individual patient.

The general guidance for intervention would be

1. progressive neurology,

2. progressive deformity,

3. doubt about the diagnosis,

4. failure to respond to treatment.

The Cochrane review [4] relates mainly to the Medical

Research Council trials on spinal tuberculosis and only

patients without significant neurology were entered. Hence

the recommendation that routine surgery cannot be

recommended.

Procedure

Anterior decompression and stabilisation with instrumen-

tation was undertaken in this case. There would be limited

consensus regarding the specifics of selected procedure and

the fact is that there are many solutions that would give

favourable outcomes.

The end plates are parallel and so the risk of deformity

in the future is low. However, in a growing child aged 12

there is a need to be monitored to the end of growth. There

are two reasons for this. One is the development of a

secondary neuromuscular scoliosis due to the neurological

status. The other is continued posterior growth with an

anterior fusion producing late kyphosis [10–12].

Personal preference

As a generalisation, I tend to do anterior procedures to

decompress and salvage the neurological deterioration

and then a posterior stabilisation. The posterior stabili-

sation can occur either at the same time if the patient

status allows or as a secondary staged procedure. In this

case, I might have taken the ‘heat’ of the acute situation

with an anterior decompression, probably using iliac crest

as a tri-cortical strut graft. Historically, biologic graft

material was preferred. The current trend is for instru-

mentation. This is really an issue of surgeon preference

and experience. There are now many publications relating

to the safe use of instrumentation in reconstruction of

non-pyogenic infection [3, 8]. A posterior stabilisation

would be prior to mobilising and probably two levels

above and two below for security of reconstruction. The

surgeon needs to have an awareness of the importance of

mobility across the thoracolumbar junction for the long-

term rehabilitation and independence, if a significant

neurological deficit persists.

Investigations

There are many investigations that can occur. The question

is really, what is the most efficient pathway of investigation

in terms of diagnostic yield and cost. Once more, the term

‘practical wisdom’ comes to mind regarding clinical

judgement. It is not possible to send too many surgical

specimens. Multiple swabs and tissue samples should be

sent for culture and histology at the time of surgery.

New developments that may contribute if the diagnosis is

in doubt would be the use of interferon-gamma release assays.

The QuantiFERON-TB Gold blood test available in some

centres that may, if positive, give a more rapid likelihood of

the diagnosis. However, in children or the immuno-compro-

mised and previously exposed the same interpretation diffi-

culties as a skin PPD test obtain. There are a number of

different interferon-gamma release assays available. The role

has been well-defined in pulmonary tuberculosis but is less

clear in extra-pulmonary disease [1, 6].

PET/CT may have a role, not so much in the diagnosis but

in determining residual infection. Fluorine-18-fluorodeox-

yglucose positron emission tomography/computed tomog-

raphy imaging is well established in tumour staging and its

role in spinal infection is currently being defined [5, 7].
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Multi-disciplinary management

There are significant complications that can occur in the

chemotherapeutic management of tuberculosis and I would

always have ‘shared care’ with my expert colleagues in

infectious diseases. As a public health issue, certainly in

the UK and Europe tuberculosis is a disease that by law is

notified. The burden of contact tracing and screening of

friends and family is undertaken by the Public Health

specialists.

Summary

There are many different ways of achieving the same

surgical objective, and where evidence is not available then

clinician judgement is based on experience and local

resources.

The concept of ‘practical wisdom’ is that synthesis of

experience, wisdom, and evaluation of the evidence base in

local context.

The latest advances in imaging and diagnostic methods

may not be relevant to a specific case management.

Shared care of the medical management and multidis-

ciplinary rehabilitation after surgery is extremely important

to improved outcomes for the patient and society.

References

1. Chang KC, Leung CC (2010) Systematic review of interferon-

gamma release assays in tuberculosis: focus on likelihood ratios.

Thorax 65(3):271–276

2. Dye C, Scheele S, Dolin P, Pathania V, Raviglione MC, for the

WHO Global Surveillance, Monitoring Project (1999) Global

burden of tuberculosis: estimated incidence, prevalence, and

mortality by country. JAMA 282:677–686

3. Jin D, Qu D, Chen J, Zhang H (2004) One-stage anterior inter-

body autografting and instrumentation in primary surgical man-

agement of thoracolumbar spinal tuberculosis. Eur Spine J

13(2):114–121

4. Jutte PC, Van Loenhout-Rooyackers JH (2006) Routine surgery

in addition to chemotherapy for treating spinal tuberculosis.

Cochrane Database Syst Rev (1):CD004532

5. Kim SJ, Kim IJ, Suh KT, Kim YK, Lee JS (2009) Prediction of

residual disease of spine infection using F-18 FDG PET/CT.

Spine 34(22):2424–2430

6. Kumar R, Das RK, Mahapatra AK (2010) Role of interferon

gamma release assay in the diagnosis of Pott disease. J Neurosurg

Spine 12(5):462–466

7. Lee IS, Lee JS, Kim SJ, Jun S, Suh KT (2009) Fluorine-

18-fluorodeoxyglucose positron emission tomography/computed

tomography imaging in pyogenic and tuberculous spondylitis:

preliminary study. J Comput Assist Tomogr 33(4):587–592

8. Moon MS, Woo YK, Lee KS, Ha KY, Kim SS, Sun DH (1995)

Posterior instrumentation and anterior interbody fusion for

tuberculous kyphosis of dorsal and lumbar spines. Spine (Phila Pa

1976) 20(17):1910–1916

9. Polley P, Dunn R (2009) Noncontiguous spinal tuberculosis:

incidence and management. Eur Spine J 18:1096–1101

10. Upadhyay SS, Saji MJ, Sell P, Yau AC (1994) The effect of age

on the change in deformity after radical resection and anterior

arthrodesis for tuberculosis of the spine. J Bone Joint Surg Am

76(5):701–708

11. Upadhyay SS, Saji MJ, Sell P, Sell B, Hsu LC (1994) Spinal

deformity after childhood surgery for tuberculosis of the spine.

A comparison of radical surgery and debridement. J Bone Joint

Surg Br 76(1):91–98

12. Upadhyay SS, Sell P, Saji MJ, Sell B, Yau AC, Leong JC (1993)

17 year prospective study of surgical management of spinal

tuberculosis in children. Hong Kong operation compared with

debridement surgery for short- and long-term outcome of defor-

mity. Spine (Phila Pa 1976) 18(12):1704–1711

8 Eur Spine J (2011) 20:6–8

123


	Expert’s comment concerning Grand Rounds case entitled ‘‘Posterior listhesis of a lumbar vertebra in spinal tuberculosis’’ (by Matthew A. Kirkman and Krishnamurthy Sridhar)
	Indications for surgery in spinal tuberculosis
	Procedure
	Personal preference
	Investigations
	Multi-disciplinary management
	Summary
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


